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(2) 

1 

m%m*'rto$mmm*'y hv-9iz&^x. 

mZWfcr^faV<*£<r)&^-*r*MZ-o\,^X<r>*^ >J 7£ 

luiaiMfi^^r -v y r^a^gfc j; o^p-v u mmm zti io 

St. 

frier - 9 mm^mz ± h f- 9mmmfrt> nm&mm 

^ajfc^<MfE-r-^3tm^-^^WS^fiftt±S^- 20 
r- * iHiSW^a fcSr^TL. 

sjieaaf-r *^£#sij-ts 7 * >v95- 

&z-fn,XT-9£%mt& ; f-?&m^®b. 

mim^*fal>*<n&1-*r*Mz-o^X<r>*^ U TSr 
& v ^ *;UD 1 o£ AC K fi-fiMfl^- **)Vb LXM 

m-r$>ACKmmr**)i>mvi^&b. 30 
falsi: -ft bx . ? vyj*r 9* ^m^ziih ac Kft-t 

Ml7 >yj±T7 -teX^fiC S M A7D h nMZ J; & 

9. 

#R**U WC? 4)V9^W\zS.hT-*rfaV%'H\<r>mz 

[ il&g 4 ] mm. 1 2 Jt <S 2 * (i 3 CEttaagft 
ilfl^-y hy-^fcrfcWC, 

A-*/MM}ft#g(i. **y7#«aj$ft&*>-o7t:f-** 50 
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2 

b-t&$mmm*'y w-9. 

[ If *>S 5 ] ifc&S i i 2 4 fcli 3 
Mfi* -y h "7-? fcis vvt . MIBf-v */HWi 2 *u L 
5T*4i fc^#®t-r?>4il£iifi^-y VV-^. 

[ H^3S 6 ] fft$£ 1 & fctt 2 4 fctt 3 tdBttOiHB 
SB«* >y h V-9 IZ&^X . MIEfflftTOiJI]?£ffc#S<J 

[ lt*3S 7 ] If 1 tfzii 2 1 fc« 3 

-y h v- 9 v , nmmfmmtf&tt&m 
ftizx^ximn^faHziymiitix^zzbiim 
b~$-&immm*v h*?-?. 

79*xif3Mz*. v7-9(Qmg:m£iTommmiE*v 
b*7-9izt5\ / \xmmzti&mm8imz&^x , 

^ai-r-5»iMfi^=¥^ y r^tii^gi: . 

ifrfBiMm^^ y r«aj#st ± 0 ^a- y rcomta^tt 

at. 

tut Ex- ^ agnate isf-^ iums**- ^> <7)m&mm 
zmmi-&m&®b. 

tfliEx- ^ iHft^atc £&7 t -9mmk, =f-#>m&zti 
tiB$m\*i iztmm-r- 9 izm-r 5 &mmm^x-$> h a 

SK«ts#^*;uo^^yr«iai. fcivs^^yr 
< buiex- 9mm^ faumm^mzx h * 

a. 

c 9 ] ai$js 8 fc^^ium^s^fev ix , 

fJlE^yyAT^-feX^fiC SMA7n hn/Wcii. 

4MW L^iSc^f-r *)U>P<D&1-* *)VZWt?h 7 4 
)U9^®£iYLXT-9£&m-t&T-9%:m^&b. 

mimw^-*rfai<*<7)&i-**Mz-}^x<r)* * y rs: 

^tH"^^^* + y 7&&^mb . 

fjiESfi^^f ^ y r^aj^gt j: o ^ y r^^aj^ii 

^rv>f-^^;Uc7)lo^ACKfi-f-itfi-?-+^k tT^ 



[ mxm 1 1 ] n$m i o iz§m<v&mmmz *> \, 

X. 

miiy >/A7 ? C S M AT o h J: £ 

m> h titzwmi&^m Ltzmm^i- * &i>&m ^x 
«tb$ titz* -v u t#>\ iissfi^ t*f Lxmmztitz 

"f—9X'hh^\,zWcf—9 s-^fi t . 

SPr -v U T^iiJ £ -h.=5r v *>V<F> 1 o A C k iUfi 
LTMRU 

B^ra^^LTt. BuiBS^i«o5ifrri>ACKft-f-^ 

[ nsg 1 3 ] n&m i 2 tcieffioiifi^r&tcti v * 
firte? >y±.T7 -t^^tec sm a to h ± -& 

[00 0 1] 

[ffcHJJeoJR-r &&«#»] »«ai*7h 

v—9 a xvimmm* ? h Kaufhrnm^mtz 

MU mz. *-y h7-?±o«»<9SB5fo&*HB*fc:x- 
[0002] 
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[ fi£*<7)8lg ] ^- V 7"^ 3 V t" A - * f ijffl ^OtfjD^ 
B*<£^^=5: fc'O V T)V? 4 A T T U x a >c7)^& 
KJ: 9. ilfl*-y h7-?<affi»fo&«#fcfcivO*S. 

<r o LK.mmzm*.&*< . luafti: ut*-y 

[0003] U&»L$:0«&, £St8£*£i*&tfci: Uz*-y 
10 h 1 ?-? (OTIfll*-/ hr7-? tn&) X'lt?-? U 

yffsiztufz, mmfc&Mnimmnz t tzm± £ ivc 

[0004] 1(1^7 b7-^<07^*XMWl B$ 

20 s-c^t . &mm t ummzm%{^zftmmi?& 

Abramson, "The ALOHA Sy 
stem — Another alternativ 
e for computer communicat 
ions," Proc. of FallJoint 
Comput. Conf. , pp. 177-18 
6, May 1 9 7 5 J iZiit , ^MMPJ^S^fflWR 

[000 5] — 3u 5>-^AT^-fe^.^$:«fflL7tii 

•t&Zkb%2>. m*m%T7±xmffl1r£tLX. A 
LOHAM. Slotted ALOHAM CS 
40 MA(Carrier Sense Multiple 
Access) CSMA/CD (Carrie 

r Sense Multiple Access w 
ith Collision DitectionlJ 

*Srt**<S>S. ALOHA^Ii, iMfiS^^'^-rs 

t. ^<i,zmE*mktzir£X'hz>. 

hi8%mmx\ mnm(otz^x'isrFi)mL\<\ 
x\ sF^v^ji-mmy&kte. nM®mzm-z>i® 

50 [0006] Slotted ALOHA^ti^Slft 



(4) 

5 

£^-y h^tmt&ZCDXUv MC4MMU &flg3< 

^fi^ffi(iALOHA^60 2fgtCj*i-§^\ ^(49 
[0 0 07] CSMA^c7)»s:^l)#S:Hl 6fc4 

C. ^*D, fc4txmE(4^&tt&tf-L-tilfI£ll 

fi : -ri»afi«g^*»offi*-c hh« s*a*^s*e^ io 

f-?£^LT^&«7£l^btfT^L-C^.i> < , CIO 
#3ST'(4. ^-y hOSM{i^<#$> A" 

£t&u Ltz%r£\±-imm$->tzm. wt/^-v »; row 
^•y hmm£i-&. 

[0008] 01 7(4. f-^^cofijffl^^^-r^^ 

Af-v-hT. S*A^^*EK^-yh£i*fIU 
^Of*S*D*^S*B(c^-^'y h£rMflLT^6.Ii: 20 
S-^LTV^. C<^^(4Jiia2^^1t^.T. 

;^"Jffl^** J ^«(cft v ^ . ^(4 D ^^fc^ * * 

/Wf l Iffl^^'ffiT-r & . CSMA/CD *5$(4 C S M A 
^tc:»5g^l±l (Collision Ditecti 
on) mmZtttoLt:i>cr>T\ v hcom^ 

tffifr § . ;(ocsma/cd tt(o^- -v frummwm 
[ o o o 9 ] ^ *nwm9t&m 14<o4 v^csma 

/CD*£<7)#tt£, SfctcrtLhS-fca^Si: LT. J£ 30 

*Mz~tz>zttf. xm r iw, mm. *m, " 

CSMA/CD**, " «?flM31ll¥Alfc. vo 
1. J67-D, no. 9, pp. 949-95 
9, Semptember, 1 9 8 4 j TlggS£iX 
TV^. ZtllzZ&t. 01 80£3(::-?"V*/I^:4o 
C^ML. #4§*A. B. C. D. E(4£^-r*/P-C'T 
-?c7>i*Sft£^£:LT$>.l>. 0 1 9(4£> 
(74«*Ai:SiS*E. ^*Bfc^*D<DjIft<7)8r?£^ 40 
■fi><nX\ S*AfcS*E«CH2. S*Bt«*D 
(4. CH3£ttJHLTiH3£frV>»4. <I?>4 

TH^icS^I. 2oliLhtf0jifi^|gi: . 

[ o o i o ] E2 0(4. %mizttth : ¥&rf-**)vmm 
nm. 02K4. nmzm-^mmmm^comm 

lMb' y h<o;^vh#i*fi$;h.&2:-#- 
ft(4 2 0 0 %T'(4 2Mt'7 h OVC* «y h mmtf$> hZt 50 
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fit. A^-y hpmmi±&~rLi>)&ifrth 
[ooii] sp-teri-^^mmwrntii. &m®mzM 

1 »)*>TOS*aRS&>'<*- y MM XcOifcOT 
%t'$>-&. of). lfcfcbfcO IMb'-y b«0^^«y hi* 
fl£l 0 0%?>3&igi:-r!>i:. jNJffl»* 5 0 
1 OT^LT 5 0 0 k b'-y h<7>i*flj£#;y^ y h 

[0 0 12] 02O(C4O. f-f-V^CSMA/C 
D**4D. 4f +*;l/C SMA/CDMOt* 1 . f- 

**)vmm&mti i fa±.-t hzbt^^ti. 021 

(c4oT. ^-A-^;UCSMA/CD**4'3t>4f- 

a-^pc s m a/c D**^E^amra*w-r-5»«i 

bifiiFiZtlX^h. .1*1 £(4. CSMA/CDMCii 
(46 "7;Pf-f-^r *;UflD«2tt*iEIW-4 i OT$> S . 
[0013] 

[%sj*«^L4 a fc-fiSRB] ±a^J:o(:C SMA 
/CD**(cfc(tSv^f-f-^*;Wb(4x-^a«tfc 

-7(ci3V^T(4. fiBMx-^^-y h<7)«^tt^fflffi 
**S**(-fcV^T*^^CSMA/CD**^ 

LT . ff^tH (CollisionDetecti 
o n ) «|gW|ffi*Jg*»LfetKiSSMi^>S#*EI6 i i: 

[0014] *5WH(4.. CSMA/CDJiC<7)iffl*l 

[0015] *%BB(4. ^fc. »te"7A^-**/W=J: 
(c. €3SWEi«aS:i»#L!t'7 r -^afi^X7 l AtJj:tX 
[0016] 

(C ^^BJCt3(tSiHljlfi*-y bV-^(4. 1»RJ9 
*«IS3ifi«*5r^LT7>'^Ar^-fe^*5e(c4 Of 

fi^(4. ^ftK3tSixJtiag»«Sr^Wtfc«R<0^ 
^;Hr^LT7>'rAT^-fex*5ft(c4 Or-^SrJMfi 

•thf-^mm^wtt. mi.^v*>v*<n>&^v*Mz 
^x<o**vTzmiii-?&&mm*-rVTtk&^®. 
fc. j*<i®= i f j rUT^aj¥S^4 o^^ur^ta?^ 

=5: v v^. ^ 1 o S: -f - ^ i*ft #g(c 4 4 -r- ^ Mfi 

mm^mz 4 t - 9 h <?msmm 



ztm** y rmnnzm^< 7-?mm^*>i<miR^ 

1 oJ-AC Kfl-f-iMfl^*/!^ LTgHR-f & AC KJM 
ftf-^ *;i^iItiR#at . AC K&fi^-r */HfflR#afc 

5«(C «fc S A C K«^c7)JMfi^»T-r £ A C KfI#i£{I# 

[0017] *%BJ«o«gafi^ •/ b 7— 7fctJ 
ItS 5 yfAT^tXMliC SMA7n h zjMZ i. Z, 

[ 0 0 1 9 ] *^^SMfl^-y YV-9^ZH 

Vh?-9W£ri-'r*1V®m®.. ti it/ AC Ki*fi^- 

fc-M>. 

[ 0 0 2 0 ] £ . #%HJ!<7)il}gjIft* -y h V-9 liZti 
V&1-**>l&HZ2%^L5X'h&Zb$:milb-r&. 
[002 1 ] 4fc. #fgHJJ^«g»ft*-y hV-^Mfc 

[0022] ifc, *^Bjc7)*E^iifi^-y h"7-?fc:fc 

[ 0 0 2 3 ] £*. *«W«ilS®KB«. ^i&KStSii 

b . Mft^tW-v ^-;Wco^T(7)^ J f 'J 7£ 

fcart-ssats** y r^ai^gt . y r& 

z>T-?&m+v*)VMiR^mb. f-s&m^mzx 

larttcKSfHg-r- * CM-r 6 SfI51f2ft^T-$> SACK 

fi-^&s«L^r^^-. mmmz-rVTm&^mzjLZ 
#^-v -v y T&ft . is «t is* * y r^tb 
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W^&b Z b Zimb^Z . 

[0 0 24] ^BflcOiMfi^a^feV^T, 7^ 
A77*XMIiC SMA7'd h rj;W~«tSjlfi^5tT' 

10 ^T^/Hco^T^-vyTSr^ttJ-r-SSfi^ t'J7 

awj^Kt . sfi^*^ y r^ai¥g(c=t o y rco 
&ft§ft&i^*;umo£ACK«^m«^*/u 

fcLT^^4ACK^f-*;MH88?¥8fc* ACK 

ff-r&ACKm-^^ai:. s^-iifc^wat-r 
■?>. 

[0026] *%^S«^StCtJV^T. 
AT ^-fe^^tiC S MA7o h =i;Mc J: hmWttX' 
20 2b4iti«fatf4. 

[ 0 0 2 7 ] i*:, *m\<?mm-}mi., mmmb^m 

agc^^ *ji>£m^x%mmm-t&mmMm*v h? 
-dztm&mmjjmx'fo^x. mmma, im*-** 

*>-5it^^;K01o$:x-^i*fif-^^4: LTStR 

30 *;ko# -v y r^am t . jaw s *ufc*-* y r**. ^is 
sn« izM Lxmmztifc : r-?x'h&Wr£ cif- ^ 

ttfflL, ^-vyT<7)«iai$ix^V^^^/^*i!6. iS^r 

-v y ro^fctj^ix^v^-v^cT) 1 ac Kmm^ 

AT^-t^^^iOACKfi-^sriMftL. mmmn. 
&m^mz£m&tt:m%iLxfrt> : ?tbmfeztifcBitfsi 

[0028] ^fc. ^w^mmmz^x. 

A7?-fe^liCSMA7D h ZMiEttX' 

hh^bzmmb-th. 

[0029] 

50 *m**r*lV? 4)V9V ^#a. 
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y Tramps, is«f-+*/H8fl?fw«*a. -f-? 
y^«(»#a, ACKff-n^g^u h%&4MM& 

»^ack (mms&§) *vt-is*%m-tz>z 

[00 30] 

bv—rnz/XT^m&mzTFt. ass* a, 

B, 4»C, 3ig*D, fcitf«*Etf&||ilfi«flc£tt 
0 3r>0rt-r*M&MZtL (WTftCH 1 . CH 

[0031] !^<7)flBftHlj£&. HI t*J*t4«*A(C 

o^-c^-r. fls«^fii*B-Et,is*Af:ra«<o«js*^r 

-f4. Sg^AteovvcsrfJ: 3(c, 3g*fi, ACKtm 

^a i , t~? u >?mm^&. 2 , */h»p# 

S3. U Ttft£B#S4 » £J:tft0t*-**/l'7 4Sl' 

*fc«>T-*i»afcfT3. ACKfW#«ltt, 
^ftO**^-***-* htiJMItfc*, hill 

IRMW #a 3 fcfc o TSIiR$ irk** T 

•y h £ aft-r 4#ax-$> 4 . */HKS?H»^a 
3t±, Jf^ur«iai#a4^j:oT^-vur*««iaj$ix 

&a»ofc?-^*/l'a»£ffifIfc&ffi'$-4 1 ^Of-f*/^ 

4 . ^-^7 -f ? »j ^^#a 5 »i , m&cr> 

[ 0 0 3 2 ] 0 1 iz&w&mmmmmtmmi&fcx'h 
o, z<?mmx'it. 3m^*Mz#M2tix^ 

4. f-r*iWMBtt. M^.*fH2(c^«aaR*»I. * 
4V^(ill3^-r^^^ WP8Sfc£J8V*fc:fiHWHWK:J: 
-?Tiij££ix4. 02£J:tf03t:fcvvC, filttf tiJU 
&8t£r*i\ JUSEStfJ-fJcO^, (CHI, C 

H2, CH3) rfctc^ : 5r4^^£9] , 9ST. 
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v>4. 

[ 0 0 3 3 ] 0 1 (c*^i*A36*)8*E fcitaeiflBts* 

*;PCH3*ffioTr-^i3Hi*fTfc-5i:-r*«^)« 
[0 0 34] 04, 05, tJitX06<O*Htt*f-v* 

10 ^rt<7)fijffl^^-fi:s-^^i-0-c-$>4. asi&ifi 

, JSiaWHRI3S"C4Hn 5 iifc 3 o^f * */UC H 

1, C H 2 , fcJ:t/CH3tfO#^tcov->T, ^ISIttttc 
WLTWf-^«ai*ia**LTV^4. £-f , 04 T* 

* afi^Ufi § ttr *3 0 , £ o-f - * afi^nff * (c« 

*DA«-r-^afi07t46fc:^-v^ (CHI, CH 

2, CH3) fO^-r'JTfc-teXXU ^-V^CO^^^ 

[0035] 05tt, *|*D*«#f-v*/l^)^^ U T-fe 

Slf J r^CH2, CH3$:^tilt, CliX^CH2iJ 
ilKCHSeoS^-v*/^*^, f-^^/PCH3 2-SS 

[0036] 0614. iffi*D**iifi^*/l^ LTifcJg 

Lfcf-v^cHsittoT. 4g*Btitr4 J r-^a 
mimftLx^&vmzK-t. w&DfrwmB'WT 

30 mzm\mz?foc\ttfX't!-z>. 04, 05, 0 

[0037] 07{4*^<o^ift0lj^tjftssg5(^a<o 

7-o.x^0-c-$>4. MTxmw-t&mtemx'immttt 
miz£ *) mm++ ^immz^wi^ntimmmmm^ 

[0038] 07T'^-T J: 3 (C, s*sa«, 

(tr±(ae 1 0 . r- * »j >?as 2 0 , ftnisss? 3 

0, te^iHfigg4 0, mm-i >7y*-Z.$!>5 0(,z£>0 
40 8tj££ft, 15^85*6 01C J: •?ffi^*i:Ox-^aft$' 

[0039] iffiJil 0(iOS l»3m hV-i? 
S) KfflS-r4V7h'>XT ; Ei'*i-/UT'S>4. ffe^ 

i?«iffligP2 it=a«£^-r4. T-^u>-^se2o 

U, T-?V>7fflfflm2 1 , ACKtf-^gP2 2*^1f 

^$ii4. r-?y -s-7mm2 us, ±eno*^ 

50 -r4fi5tgSr^o^^i-;UT-, LS It:J:ot|lltl 



4. rfcti, ±{4J11 0*^iMA>ii 

TSfcf h-ffctTttWT&S. ACKftB^ 
gS2 2(i. f-ir*;MRnfc»jK-r4SrCft*nffl<?5^>f 

[0040] T-fWv bmmmztmz,. :«f- 

8 0 2), #?-**;l'«Hr* 'JTOtlillB (Xf7 

78 0 3) ^^yrcDajTv^v^-v^/i^feix 

If, *l«f-v^uaHWI'JfW»4 1 A^atRSfufc l 
^^ktfSIfcl (XT7780 6) £ft..g>. £T<9^-V 

»(Xf7780 4) L, *«*BKfftfWI (Xf77 
80 5) Lfc«, Bt*g-f-r;M^-fe>"X (Xf7 78 

0 2) -Tft. A-/^>j-7tf0^iaJi. WitfJaTfc^t-c 
SMA/CD^TffcMvtV^T r u n c a t e d 
Binary Exponential Backof 

f aWeJBSfift. 

[004 1] 

[Rl ] Ztlte, ^•y?Jj-7BM!TS 
T=t • n 

0Sn<2k ( k = m i n (m, 10)) m : flr 
i: -Tl) ^cOT-ft^» . t «5ggrT 5 12t' 7 y h 

[0042] ttz, ±M?.<Dumtm%$>^-y7*ymm 

1 2$rS±ffihUTl*^5 1 2 4T<Ott<0«t'*»^9>' 
:TAfcio<7>»*&aK^ *<0R*fc«*fK»3ISiSia 

[0043] #GKf-**/HBftfHttlffi4 1 #>£>3IlR£iX 

7) U i*fl#&7 (Xf77808) i-ftt, AWv 
Hi U ffB^TOSftfcWTiMflL 

fcy^y MCStrSACK^.y (Xf778 
0 9) . ^J6|§S$il^ilF^ACKf#*>B#|afS>&T 
flCK#^TlCACK^-ir > y hJSfftlf AC KH"^ 

2 2fcfw+jt#-fr*aju» mm&~r (^f»78 1 

0, 8 12) fcfcfc. L*>U ^A6iS^$ix^*»l*fa 

-?£fc»tt, ACKff-B^2 2*><b:MAT'>bjI*na* 

-fy7"8 1 lHXf77802) W?ii>tlZ>. 
[0044] 

[SC2] TACKti&^t^^^ft/dfiT'&O. fll*. 
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[0045] KKf-^^y-7 NSfi^f-^ 'J V? 

WSg*A><if-^^7b^gi^ (Xf 779 0 

2) U 7 f -*«^B^fcJ:^TaiB*fttf>^-y h 
k^?tDtv!y-7 htf>»S*ll*&U r-^y^-y h 
CO^mt^T (Xf77902HXf77903) f 

10 St. T-^^-xh*3ii«UT#3tt8*fc:ACK^ 

•y h £ jMft-r & fc» t * a- y natuss 3 3 k *r lx** 
yr-fevxsrfifa jto^StjMO. #f+*/w+'j 

TcO*teS;5ifg (XT77903. XT779 04) "T 

^•vyr^ajgC3 3*^^-vyrcomTv^i^-v 

T7T9 0 7), «e»f-v*/ms?iW»aiJ4 1 t,z*-r y 
r<oajTv^^v^^^./k*«ji*a$*is. -cot*. 

fifci* -v y Tcoiiv ^ -y */Wrfj*» it**-* 

20 7^79 0 7 ) Ztl&. ^T^-V^WT^-V UT*^ 
SiSflfc (Xf77904HXf7790 5) i§£\ 

y<-y 7 H$H£ft»: (xf7790 5) U -eoA>y 
?3j-7B*ISWf»-ra« (Xf779 0 6 ) L^m. Sl#fr 
^^^•-;P5r-feyX (Xf779 0 6KXf779 0 

3) -rs. 

[0046] *aSf-v */V«SflMW£S4 1 A>4> , 
fflUACKA^.y N<DMfl£Hfrr&. ACKfUfrSB 

2 2«. is*j!i«a , ^7 hzm^xfr^mmttttho 

* i> *-;UT, J? a -y ^ Bfi&£-£X,rtf I C T'^T't 
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